A review of current studies of phakic IOLs, LASIK, and surface ablation.
By Allon BArsAm, mD, mA, FrCophth AnTErIor CHAmBEr PHAKIC Iols Akcay et al evaluated two foldable anterior chamber IOLs for high myopia in a prospective, interventional case series. 3 The investigators implanted the Artiflex IOL (Ophtec BV), an iris-claw lens, in 62 eyes and the ICare phakic IOL (Cornéal), an angle-supported lens, in 42 eyes. The range of myopia treated was -7.75 to -26.00 D spherical equivalent. At the 18-month follow-up, UCVA improved from 1.60 ±0.10 logMAR to 0.37 ±0.23 logMAR in the Artiflex group and from 0.70 ± 0.20 logMAR to 0.47 ±0.14 logMAR in the ICare group. The mean decrease in endothelial cell density was 241 cells/mm 2 (8.61%) in the Artiflex group and 223 cells/mm 2 (8.42%) in the ICare group, which was significant compared with the preoperative values for both groups (P<.001).
In a nonrandomized, multicenter clinical trial, Lane and Waycaster assessed the impact of bilaterally implanting the AcrySof Cachet phakic IOL (Alcon Laboratories, Inc.) on vision and quality of life in 138 patients with high myopia. 4 Mean distance UCVA at 6 months, 1 year, and 2 years postoperatively was statistically better than distance BCVA at baseline (0.12 logMAR, 0.11 logMAR, and 0.12 log-MAR, respectively, vs 0.06 logMAR; P<.005). The increase in patient satisfaction with their UCVA postoperatively compared with preoperatively was significant (P<.0001), and distance vision without spectacles improved from 0% preoperatively to 94% postoperatively (P<.0001). The rate of endothelial cell loss was consistent with normal agerelated changes in the cornea. Also, most patients reported improved satisfaction with their UCVA and quality of life.
PosTErIor CHAmBEr PHAKIC Iols
In a large cohort study, Alfonso et al evaluated the longterm safety and efficacy of the Visian ICL (STAAR Surgical Company) for the treatment of high myopia in 188 eyes. respectively. None of the eyes lost more than 2 lines of visual acuity, and 70% achieved 0.80 or better distance BCVA. Three eyes (1.6%) developed a late anterior subcapsular cataract, which was clinically significant in one case and required IOL explantation and phacoemulsification. Three eyes (1.6%) had a mild, transient increase in intraocular pressure (IOP), up to 27 mm Hg, but a second surgical procedure or prolonged use of topical medication was not required. The total amount of endothelial cell loss, which was considered cumulatively at consecutive intervals throughout 5 years, was 7.7%. There was a tendency toward decreased phakic IOL anterior vault over time; no vision-threatening complications occurred.
Shimizu et al assessed the early clinical outcomes of implanting a posterior chamber phakic IOL with a central hole (Visian V4 ICL) for the correction of moderate to high myopia. 6 The study included 20 eyes of 20 patients with spherical equivalents of -7.36 ±2.13 D (mean ±standard deviation). Before implantation of the IOL and at 1 week and 1, 3, and 6 months postoperatively, the investigators assessed the safety, efficacy, predictability, stability, and adverse events of the surgery. At 6 months, 95% and 100% of eyes were within ±0.50 and ±1.00 D of the targeted correction, respectively. The change in manifest refraction from week 1 to month 6 was 0.06 ±0.28 D. Neither a significant rise in IOP (including pupillary block) nor a secondary cataract occurred in any of the eyes during the period of observation.
lAsIK AnD sUrFACE ABlATIon
Alió et al evaluated the clinical outcomes of LASIK in eyes with high myopia using optimized aspherical profiles and the 500-Hz Amaris excimer laser (Schwind eye-tech-solutions). 7 The investigators used the 60-kHz IntraLase femtosecond laser (Abbott Medical Optics Inc.) to create the flap. The retrospective study included 51 eyes of 32 patients with high levels of myopia or myopic astigmatism (spherical equivalent ≥ 8.50 D). Alió and colleagues recorded postoperative changes in visual acuity and refraction for 6 months. At 3 months postoperatively, a significant improvement (15 logMAR lines) was observed in distance UCVA (P<.01), but no significant changes were observed in the last 3 months of follow-up (P=.61). This improvement was consistent with a significant reduction of manifest refraction (P<.01). Distance BCVA remained unchanged or improved in 98% of eyes at 3 months postoperatively, with only one eye losing 1 logMAR line of distance BCVA. Six months postoperatively, 84.3% of eyes had a spherical equivalent within ±0.50 D of emmetropia. A limited but significant induction of primary spherical aberration and coma was also found (P<.01), and a surgical enhancement was required in four eyes (7.8%).
ComPArATIVE sTUDIEs
Hassaballa and Macky retrospectively compared the outcomes of the Artisan IOL (Ophtec BV) and the Visian ICL in 68 highly myopic eyes of 34 patients. 8 The investigators found that both lenses demonstrated comparable safety, predictability, and efficacy 1-year postoperatively. 9 They found that, when laser ablative surgery is not possible, phakic IOLs and additive procedures are safe options in myopic eyes with a deep anterior chamber, whereas in hyperopic eyes, RLE may be a better option. According to the authors, factors surgeons should consider when choosing between RLE and a phakic IOL include age, axial length, type and magnitude of refractive error, anterior segment configuration, endothelial cell count, and the patient's desire for presbyopic correction. The investigators noted that, in practice, phakic IOLs demonstrate better postoperative visual outcomes compared with RLE. They recommended that surgeons not consider RLE for patients under the age of 50, except those with high hyperopia (≥ 4.00 D) and patients in whom the anterior chamber depth is shallow and thus unsuitable for a phakic IOL. For these eyes, the authors recommend an age threshold of 45 years.
According to Nanavaty and Daya, the primary advantages of phakic lenses are rapid visual recovery, reversibility, a broader range of treatable ametropia than with RLE, high rates of predictability, and stability with the preservation of accommodation. With RLE, the risks of retinal detachment, cystoid macular edema, glare, halos, and posterior capsular opacification remain. Risks with phakic IOLs include pigment dispersion, cataract formation, glaucoma, and inflammation. 9 Shin et al compared changes in higher-order aberrations (HOAs) in 30 eyes (18 patients) implanted with the Visian ICL and 33 eyes (18 patients) that underwent wavefrontguided LASEK. 10 All eyes were highly myopic and had a spherical equivalent of -6.00 to -9.00 D. Three months postoperatively, ICL implantation induced fewer ocular and corneal HOAs and resulted in better contrast sensitivity at mesopic levels compared with wavefront-guided LASEK. In the ICL group, HOAs changed for the entire ocular trefoil-y, spherical aberration, internal optical spherical aberration, and corneal trefoil-y. In the LASEK group, increased HOAs were observed for total HOAs, entire ocular and corneal spherical aberration, secondary astigmatism, and tetrafoil. The ICL group had lower induced aberration values of entire ocular and corneal HOAs compared with the LASEK group. No significant differences in contrast sensitivity between groups at the photopic level were noted, but contrast sensitivity values were significantly lower for 3 (P=.01) and 6 cycles per degree (P<.001) in the LASEK group at the mesopic level. At the mesopic level, total HOAs, trefoil-y, spherical aberration, and secondary astigmatism were higher in the LASEK group. A limitation of this study, however, was the relatively short follow-up period (3 months).
Barsam and Allan conducted a meta-analysis of randomized controlled trials (RCTs) comparing refractive surgery with the excimer laser and phakic IOLs for correction between 6.00 and 20.00 D of myopia. 11, 12 The investigators performed a comprehensive literature search using the Cochrane Collaboration methodology to identify RCTs and analyzed data for efficacy, accuracy, safety, adverse effects, and quality-of-life measures. The review included three RCTs and 228 eyes. Eyes in the the phakic IOL group were less likely to lose 2 or more lines of BCVA at 12 months (odds ratio, 0.35; 95% CI, 0.19-0.66; P=.001). Phakic IOL surgery scored more highly among patients on satisfaction and preference questionnaires.
The results of the meta-analysis showed that phakic IOLs are safer than the excimer laser for the correction of high myopia 1 year postoperatively. Barsam and Allan noted, however, that some potential long-term risks that are unique to patients with phakic IOLs, such as continued endothelial cell loss and cataract formation, are not apparent only with 1-year follow-up. Longer follow-up is required for a balanced evaluation of safety and to establish the ideal myopic range for excimer laser and phakic IOL treatments. 
